The nitrosylated flurbiprofen derivative HCT1026 inhibits cytokine-induced signalling through a novel mechanism of action.
We have previously shown that the nitrosylated flurbiprofen derivative HCT1026 inhibits bone resorption, both in vivo and in vitro, and that its mechanism of action is independent of nitric oxide release and prostaglandin synthesis inhibition. Here we describe the effects of HCT1026 on osteoclast formation, activity, survival and cell signalling in vitro. HCT1026 strongly inhibited osteoclast formation, activity and survival in murine osteoclast cultures, whereas macrophages and osteoblasts were unaffected. HCT1026 induced osteoclast apoptosis, and this was partially prevented by increasing the concentration of receptor activator of nuclear factor kappa B ligand (RANKL). This suggests that HCT1026 inhibits bone resorption by inhibiting the effects of RANKL. In agreement with this we found that HCT1026 inhibited RANKL-induced activation of the nuclear factor kappa B (NFkappaB) and extracellular signal-regulated kinase (ERK) pathways in both osteoclast and macrophage cultures, whereas its parent compound flurbiprofen did not. In addition, HCT1026 also inhibited tumor necrosis factor (TNF)-, interleukin-1 (IL1)- and LPS-induced signalling, but not macrophage colony stimulating factor induced signalling. The pathways that are inhibited by HCT1026 all share a similar kinase complex upstream of the NFkappaB and ERK pathways, and this is the most likely target for the actions of HCT1026. Although the rationale for the modification of flurbiprofen with a nitric oxide donor group was to prevent gastro-intestinal toxicity, the resulting compound HCT1026 gained unexpected additional cytokine-inhibitory properties. As RANKL, TNF and IL1 are all important mediators of inflammation and joint destruction, compounds like HCT1026 could represent a novel class of anti-inflammatory compounds.